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DETAILED ACTION 

1. This action is a first Office action on the merits of Application Serial No. 
10/733,217. Currently, claims 1-22 are pending. 

Claim Rejections - 35 USC §112 
The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and 
distinctly claiming the subject matter that the applicant regards as his invention. 

2. Claims 14 and 15 are rejected under 35 U.S.C. 112, 
second paragraph, as being indefinite for failing to 
particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

Claim 14 recites the limitation forming a plurality of conductors over 
the surface of the wafer in accordance with the patterning (claim 14, 
lines 3-4). The meaning of the phrase in accordance with the patterning is 

unclear. 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a whole 
would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived by 
the manner in which the invention was made. 



Application/ Control Number: 10/733,217 Page 3 

Art Unit: 2822 

3. Claims 1-12 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Miyamoto et al. (US 2002/0093082 Al in view of 
Klocke et al. (US 2003/0079989 Al). 

The Miyamoto et al. pre-grant published application (Miyamoto) discloses 
a method of forming a resist layer on a non-planar surface of a substrate (figs. 
3, 8, 9, 11-13, 20-22 and pars. 102-121). The method comprises the steps of: 
providing a substrate 1 having a non-planar surface (fig. 9); 1 and forming a 
photoresist pattern 8 on the non-planar surface (fig. 12 and par. 110, lines 1- 
3). 

The non-planar surface comprises a substantially planar surface with a 
structure 5 formed thereon (fig. 9 and par. 108, lines 1-9). 

A conductive layer 7 is formed over the non-planar surface prior to 
forming the photoresist pattern 8, the conductive layer comprising a seed layer 
(fig. 11 and par. 109, lines 4-10). 

A second conductive layer 9 is formed over portions of the seed layer not 
covered by the photoresist pattern (fig. 12 and par. 110, lines 1-5). 

The substrate 1 comprises a semiconductor wafer (par. 102, lines 1-3). In 
addition, the second conductive layer 9 comprises a reroute layer 2 electrically 
coupling a contact pad BP formed on the semiconductor wafer to a terminal 14 



1 The photosensitive polyimide layer 5 forms a non-planar surface with the top surface of the 
substrate, wherein the substrate surface up to this step in the process includes the bond pad 
BP, the passivation layer 3, and the wiring layer 4. 
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on the non-planar surface (figs. 3, 22; par. Ill, lines 1-5; and par. 121, lines 
6-9). 2 

As explained above, Miyamoto discloses forming a photoresist pattern 8 
on the non-planar surface. While Miyamoto discloses forming a photoresist 
pattern on the non-planar surface, Miyamoto does not disclose forming the 
photoresist by: placing the non-planar surface into an electrophoretic resist; 
applying an electrical voltage between the substrate and the electrophoretic 
resist, while the non-planar surface is in the electrophoretic resist; and 
removing the non-planar surface from the electrophoretic resist. 

The Klocke et al. pre-grant published application (Klocke) discloses a 
method for depositing an electrophoretic resist on microelectronic workpieces 
for the fabrication of microelectronic devices (par. 9, lines 10-14). The 
electrophoretic resist is formed by: placing a workpiece into an electrophoretic 
resist; applying an electrical voltage between the substrate and the 
electrophoretic resist, while the workpiece is in the electrophoretic resist; and 
subsequently removing the workpiece from the electrophoretic resist (fig. 17; 
par. 91, lines 1-19; and par. Ill, lines 1-3). 

In one embodiment, the method further comprises protecting the rear 
surface of a workpiece from wetting while the workpiece is placed in the 
electrophoretic resist (par. 33, lines 12-18 and par. 48, lines 13-19). 



2 The reroute layer 2 electrically couples the contact pad BP to the terminal 14 (i.e. solder 
bump 14) via bump lands 2A (figs. 3, 22 and par. 121, lines 6-9). 
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In one embodiment, the method further comprises causing the workpiece 
to be moved relative to the electrophoretic resist while the workpiece is placed 
in the electrophoretic resist (par. 49, 1-5; par. 51, 1-5; and par. 91, lines 9-19). 
The workpiece is rotated while the workpiece is placed in the electrophoretic 
resist (par. 49, 1-5; par. 51, 1-5; and par. 91, lines 9-19). 

In one embodiment, the electrophoretic resist is stirred while the 
workpiece is placed in the electrophoretic resist (par. 49, lines 5-6). 

The method further comprises heating the workpiece after removing the 
workpiece from the electrophoretic resist (par. 112, lines 8-18). 

The substrate of Miyamoto has a highly topographical surface. One 
advantage of using an electrophoretic resist in place of a conventional 
photoresist is that an electrophoretic resist covers highly topographical 
surfaces with a conformal layer of material (Klocke - par. 31, lines 1-6). Thus, 
it would have been obvious to one of ordinary skill in the art, at the time the 
invention was made, to modify Miyamoto by using an electrophoretic resist in 
place of the photoresist, as taught by Klocke, because an electrophoretic resist 
covers highly topographical surfaces with a conformal layer of material. 
4. Claim 6 is rejected under 35 U.S.C. 103(a) as being 

unpatentable over Miyamoto in view of Klocke as applied to claim 5 

above, and further in view of Brintzinger et al. (US 2004/0087131 

Al). 
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As explained above, Miyamoto discloses forming a second conductive 
layer 9 over portions of the seed layer not covered by the photoresist pattern. 
While forming the second conductive layer comprises forming a copper layer 
over portions of the seed layer not covered by the photoresist pattern, and 
forming a nickel layer over the copper layer (par. 110, lines 6-8), Miyamoto 
does not disclose forming a gold layer over the nickel layer. 

The Brintzinger et al. pre-grant published application (Brintzinger) 
discloses forming a second conductive layer 5, 6, 7 over portions of a seed layer 
4 (fig. 3 and par. 23, lines 1-9). The second conductive layer comprises a 
copper layer 5, a nickel layer 6 formed over the copper layer, and a gold layer 7 
formed over the nickel layer (par. 23, lines 7-9). 

It would have been obvious to one of ordinary skill in the art, at the time 
the invention was made, to modify the combination of Miyamoto and Klocke by 
forming a gold layer over the nickel, as taught by Brintzinger, since thee nickel 
layer must be coated with gold to achieve solderability (par. 5, lines 1-3). 
5. Claims 1-22 are rejected under 35 U.S.C. 103(a) as being 

obvious over Brintzinger in view of Klocke. 

The applied reference, US 2004/0087131 Al, has a common assignee 
and at least one common inventor with the instant application. Based upon 
the earlier effective U.S. filing date of the reference, it constitutes prior art only 
under 35 U.S.C. 102(e). This rejection under 35 U.S.C. 103(a) might be 
overcome by: (1) a showing under 37 CFR 1.132 that any invention disclosed 
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but not claimed in the reference was derived from the inventor of this 
application and is thus not an invention "by another"; (2) a showing of a date of 
invention for the claimed subject matter of the application which corresponds 
to subject matter disclosed but not claimed in the reference, prior to the 
effective U.S. filing date of the reference under 37 CFR 1.131; or (3) an oath or 
declaration under 37 CFR 1.130 stating that the application and reference are 
currently owned by the same party and that the inventor named in the 
application is the prior inventor under 35 U.S.C. 104, together with a terminal 
disclaimer in accordance with 37 CFR 1.321(c). This rejection might also be 
overcome by showing that the reference is disqualified under 35 U.S.C. 103(c) 
as prior art in a rejection under 35 U.S.C. 103(a). See MPEP § 706.02(1)(1) and 
§ 706.02(1)(2). 
Regarding claims 1-12 

The Brintzinger et al. pre-grant published application (Brintzinger) 
discloses a method of forming a resist layer on a non-planar surface of a 
substrate (figs. 1-6 and accompanying text). The method comprises: providing 
a substrate 1 having a non-planar surface (fig. 1 and par. 21, lines 1-3); and 
forming a photoresist pattern 10 on the non-planar surface (fig. 1 and par. 23, 
lines 4-5). 

The non-planar surface comprises a substantially planar surface with a 
structure 2 formed thereon, the structure 2 comprising a compliant element 
(fig. 1 and par. 21, lines 1-3). 
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A conductive layer 4 is formed over the non-planar surface prior to 
forming the photoresist pattern 10, the conductive layer comprising a seed 
layer (fig. 1 and par. 23, lines 2-4). 

A second conductive layer 5, 6, 7 is formed over portions of the seed 
layer 4 not covered by the photoresist pattern 10 (figs. 2, 3 and par. 23, lines 7- 
11). Forming the second conductive layer 5, 6, 7 comprises: forming a copper 
layer 5 over portions of the seed layer 4 not covered by the photoresist pattern 
10, forming a nickel layer 6 over the copper layer, and forming a gold layer 7 
over the nickel layer (figs. 2, 3 and par. 23, lines 7-11). 

The second conductive layer 5, 6, 7 comprises a reroute layer (). As 
disclosed in the section entitled "Background Art," the purpose of the reroute 
layer is to electrically couple a contact pad formed on a semiconductor wafer 
(i.e. semiconductor chip) to a terminal (par. 2, lines 1-8). The terminal (not 
shown) is subsequently formed on the non-planar surface (par. 26, lines 3-4). 

As explained above, Brintzinger discloses forming a photoresist pattern 
10 on the non-planar surface. While Brintzinger discloses forming a 
photoresist pattern on the non-planar surface, Brintzinger does not disclose 
forming the photoresist by: placing the non-planar surface into an 
electrophoretic resist; applying an electrical voltage between the substrate and 
the electrophoretic resist, while the non-planar surface is in the electrophoretic 
resist; and removing the non-planar surface from the electrophoretic resist. 
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Klocke discloses a method for depositing an electrophoretic resist on 
microelectronic workpieces for the fabrication of microelectronic devices (par. 9, 
lines 10-14). The electrophoretic resist is formed by: placing a workpiece into 
an electrophoretic resist; applying an electrical voltage between the substrate 
and the electrophoretic resist, while the workpiece is in the electrophoretic 
resist; and subsequently removing the workpiece from the electrophoretic resist 
(fig. 17; par. 91, lines 1-19; and par. Ill, lines 1-3). 

In one embodiment, the method further comprises protecting the rear 
surface of a workpiece from wetting while the workpiece is placed in the 
electrophoretic resist (par. 33, lines 12-18 and par. 48, lines 13-19). 

In one embodiment, the method further comprises causing the workpiece 
to be moved relative to the electrophoretic resist while the workpiece is placed 
in the electrophoretic resist (par. 49, 1-5; par. 51, 1-5; and par. 91, lines 9-19). 
The workpiece is rotated while the workpiece is placed in the electrophoretic 
resist (par. 49, 1-5; par. 51, 1-5; and par. 91, lines 9-19). 

In one embodiment, the electrophoretic resist is stirred while the 
workpiece is placed in the electrophoretic resist (par. 49, lines 5-6). 

The method further comprises heating the workpiece after removing the 
workpiece from the electrophoretic resist (par. 112, lines 8-18). 

The structure of Brintzinger is a three dimensional (3D) structure (par. 
21, lines 1-3). One advantage of using an electrophoretic resist in place of a 
conventional photoresist is that an electrophoretic resist is useful for 
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depositing a material on 3D structures because it covers highly topographical 
surfaces with a conformal layer of material (Klocke - par. 31, lines 1-6). Thus, 
it would have been obvious to one of ordinary skill in the art, at the time the 
invention was made, to modify Brintzinger by using an electrophoretic resist in 
place of the photoresist, as taught by Klocke, because an electrophoretic resist 
covers highly topographical surfaces with a conformal layer of material. 

Regarding Claims 13-22 

Brintzinger discloses a method for forming a plurality of three- 
dimensional structures on a substrate (figs. 1-3 and accompanying text). The 
method comprises: providing a wafer 3 with bumps 2 distributed on a surface 
of the wafer (fig. 2 and par. 21, lines 1-3); and forming a resist over the surface 
of the wafer including the bumps by coating the surface of the wafer with a 
photoresist (par. 23, lines 4-5). 

The method further comprises patterning the resist (par. 23, lines 4-5), 
and forming a plurality of conductors 5, 6, 7 over the surface of the wafer in 
accordance with the patterning (par. 23, lines 7-9). 

The plurality of conductors electrically connects bonding pads on the 
wafer to terminals located on the bumps (par. 2, lines 1-8 and par. 26, lines 3- 
4). 
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Brintzinger does not disclose forming the resist by coating the surface of 
the wafer with an electrophoretic resist by dipping the surface of the wafer into 
the resist and by applying an electrical voltage between the wafer and the 
electrophoretic resist. 

Klocke discloses a method for depositing an electrophoretic resist on 
microelectronic workpieces for the fabrication of microelectronic devices (par. 9, 
lines 10-14). The electrophoretic resist is formed by dipping the surface of the 
wafer into the resist and by applying an electrical voltage between the wafer 
and the electrophoretic resist (fig. 17; par. 91, lines 1-19; and par. Ill, lines 1- 
3). 

In one embodiment, the workpiece is dipped into the electrophoretic 
resist in a horizontal arrangement of the wafer (par. 33, lines 12-18 and par. 
48, lines 13-19). A rear side of the workpiece is protected from wetting during 
the process of dipping into the electrophoretic resist (par. 33, lines 12-18 and 
par. 48, lines 13-19). 

In one embodiment, the workpiece is caused to rotate during the coating 
operation (par. 49, 1-5; par. 51, 1-5; and par. 91, lines 9-19). 

In one embodiment, a flow is produced at least below the workpiece in 
the electrophoretic resist during the coating operation (par. 49, lines 7-9). 

In one embodiment, the electrophoretic resist is caused to rotate in a 
region of the surface of the workpiece (par. 49, lines 16-18). The rotation of the 
electrophoretic resist is produced by a stirrer (par. 49, lines 16-18). 
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The workpiece is removed in a horizontal position after the process of 
coating with the electrophoretic resist and the coating is baked thermally (par. 
112, lines 8-18). 

The structure of Brintzinger is a three dimensional (3D) structure (par. 
21, lines 1-3). One advantage of using an electrophoretic resist in place of a 
conventional photoresist is that an electrophoretic resist is useful for 
depositing a material on 3D structures because it covers highly topographical 
surfaces with a conformal layer of material (Klocke - par. 31, lines 1-6). Thus, 
it would have been obvious to one of ordinary skill in the art, at the time the 
invention was made, to modify Brintzinger by using an electrophoretic resist in 
place of the photoresist, as taught by Klocke, because an electrophoretic resist 
covers highly topographical surfaces with a conformal layer of material. 

Any inquiry concerning this communication or earlier communications 
from the examiner should be directed to Toniae M. Thomas whose telephone 
number is (571) 272-1846. The examiner can normally be reached on Monday- 
Thursday from 8:30 a.m. to 5:30 p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Amir Zarabian can be reached on (571) 272-1852. The 
fax phone number for the organization where this application or proceeding is 
assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see 
http://pair-direct.uspto.gov. Should you have questions on access to the 
Private PAIR system, contact the Electronic Business Center (EBC) at 866-217- 
9197 (toll-free). 
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